Introduction 33
In 2018 we celebrate 70 years since the observations at the Kolyma Water-Balance 34 station (KWBS) began. This hydrological and permafrost research catchment has accumulated 35 standard and experimental data unique both in terms of their amount and duration. and it happened alongside the most significant climate change in the Arctic in recorded history.
47
The Kolyma Water-Balance Station (KWBS) is located in the headwaters of the Kolyma
48
River (61.85N, 147.67E), in a mountainous cryolithozone ( Fig. 1, 2 ). Water-balance stations are 49 a historical name of the network of the research watersheds that existed in former USSR. The 50 overall goal of the water-balance stations network was detailed study of water balance 51 components on slope and small scales in different environmental settings for the development of 52 methods of hydrological forecast and flow characteristics assessments for engineering design.
53
The KWBS was one of 26 water-balance stations of the USSR and the only located in the zone 54 of continuous permafrost.
55
During the period 1948 to 1997, the KWBS accumulated a huge amount of data on 56 hydro-meteorological and special observations of a unique duration (40-50 years). At the KWBS 57 there were 10 hydrological gauges at catchments ranging between 0.27 and 21.3 km 2 , two Processes…, 2018) combined 10 research watersheds and four hydrological models -CHRM 85 (Pomeroy et al., 2007) , CLASS (Verseghy, 1991) , MESH (Pietroniro et al., 2007) , GEM (  peak and spring flood runoff in small rivers in the permafrost zone (Boyarintsev, 1988) ,
106
 base flow (Boyarintsev, Nikolaev, 1986; Glotov, 2002) , 
112
Collected data were also used for development and testing different geoscience models of: 
115
 climatic aspects (Shmakin, 1998) ,
116
 land surface and vegetation dynamics (Tikhmenev, 2008) .
117
In this paper, we present a hydrometeorological and permafrost related dataset for cloud amount, and surface temperature (Table 1) .
230
The meteorological station Verkhnyaya (1220 m a.s.l., 1948-1972) was located in the 
256
The list of used devices and the accuracy of observations for each meteorological element 257 is presented in the description files of the database.
259

Precipitation
260
In total, the precipitation was observed at 47 gauges within KWBS territory during 261 different periods. Continuous daily all-year around precipitation data is available for the period 
273
The other types of precipitation gauges applied at the KWBS are the Kosarev and ground 274 rain gauge (GR-28) (Fig. 3B, 3C ). GR-28 gauge with receiving area 500 cm 2 was installed into 
Soil evaporation
334
Three types of evaporimeters were used at the KWBS.
335
Evaporimeter GGI-500-50 (later modified to GGI-500-30) is a standard device for the 336 soil evaporation measurements in Russia and former USSR ( consists of a sealed square rectangular box with a core sample (Fig. 5A) with standard weighing evaporimeters GGI-500-50, which, due to the physical proximity of 358 permafrost, were changed to GGI-500-30, meaning that their height was decreased to 30 cm.
359
The accuracy of observations was 0.1 mm (Konstantinov, 1968 winter.
372
Observations of evaporation from snow were made mainly in the fall (September, those values that correspond to a full 12-hour period of observations are published.
379
The accuracy of measurements is 0.01 mm. began to influence thaw depth (Sushansky, 1988 Reports as 0.00 and 0, respectively. The periods with no runoff because of drying and freezing
415
were marked with special symbols.
416
In the database, water discharges are converted to m 3 s -1 , the number of significant figures 
Results
427
Meteorological variables and precipitation
428
The climate of the study area is severely continental with harsh long winters and short but from October to April, freeze-free period is, on average, 130 days long.
434
Air temperature inversions are observed at the KWBS. In December air temperature 435 gradient reaches +2.0, in May it accounts for -0.5°С per 100 m of elevation respectively.
436
The average air humidity at the Nizhnyaya station is 3.6 mb, reaching its maximum and 437 minimum values of 9.8 and 0.4 mb in July and December respectively. (Table 3, Table 4 , Fig. 10 ).
472
Soil and snow evaporation
473
The highest values of soil evaporation during the summer period were observed at the range from 33 to 40 mm, depending on the landscape. In September, the contribution of 478 evaporation decreases to 14-24 mm (Table 5) .
479
Average values of annual soil evaporation were previously estimated by Semenova et al. respectively. For the summer period, rainfall floods are typical (Fig. 13) .
503
Small brooks freeze completely in October. Surface flow stops at the channel of
504
Kontaktovy creek at Nizhny gauge in November, but there is the evidence that the river valley 505 talik located lower than the Kontaktovy-Nizhny gauge, the runoff exists till the beginning of 506 snowmelt, which is evidenced by continuous drop of levels in hydrogeological wells (Glotov, 507 2002). 
Water balance estimation
539
The study of the water balance of watersheds is aimed at assessing the quantitative 540 changes in its components, which makes it possible to study the main regularities in the runoff 541 formation. In the northern regions, where climate change is more pronounced than in other parts shortly summarized.
556
A general form of water balance equation (in mm) is used as the following:
558
Here SWE is average value of snow water equivalent before spring freshet from snow 559 surveys data. For Morozova watershed SWE is increased by 36 mm which is the average 560 precipitation in May at ground rain gauge #42 (1400 m a.s.l.).
561
P rain is total sum of daily rainfall precipitation during warm period from the rain gauges and May estimated based on observed data.
582
R is observed runoff; and η is an error term. Table 8 shows the distribution of water balance components for three small watersheds.
587
All main components of water balance were assessed independently on the basis of data of direct 588 observations. At two watersheds, the water balance discrepancy calculated as the difference 589 between precipitation, runoff and total evaporation, is positive and varies from 43 to 57 mm 590 which is about 11 and 14 % of calculated total precipitation. The water balance error at the 591 Morozova watershed, which is completely formed of rocky talus, is negative and amounted to 68 592 mm or 14% from total precipitation. Though we did not use for calculations the data of solid given the availability of observed data, correct assessment of water balance for larger areas 604 seems rather complicated.
605 Table 8 
618
Presented results confirm that accurate numerical estimation of water balance elements 619 even using available measurements is complicated (Kane and Yang, 2004 ) and subjective.
620
Therefore it is important to make raw observational data available for scientific community as 621 described in this paper. (Nizhny gauge) using advanced equipment with automatic data recording. As a result, some 656 unique runoff observations series -over 60 years long -will be continued, which will allow for 657 evaluation of climatic impact on permafrost and provide a scientifically based forecast on current
658
and future climate change impact on the hydrological regime.
659
During short 3-4 week field trips at the beginning and at the end of the warm (and 
675
The KWBS is situated in the region where monitoring of natural processes is extremely and daily data of shorter periods for another two meteorological sites and 9 runoff gauges.
708
Meteorological data includes values of air temperature, water vapour pressure, vapour pressure 709 deficit, atmospheric pressure, wind speed, low and total cloud amount, and surface temperature.
710
The dataset also includes all-year daily, warm period daily, 5-, 10-days and monthly sums for 47 also determined in May (92%), October (166%), November (252%).
724
The dataset is important because it characterizes the natural settings, which, on the one Air temperature 1948-1997 1948-1972 Water vapour pressure 1981-1991 1992-1997 Vapour pressure deficit n/a Atmospheric pressure 1951-1997 1951-1972 Low cloud amount 1948-1997 1948-1972 Total cloud amount Wind speed Surface temperature 948 
